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IHRODUCTIOB

The problem of fracture• of toda,' wi\h our 1ncreaae4
apeed of tranaportation and with an

in~reaaing

uaa of mach-

ine• in all purauita 1a greater \ban at an7 preT1oua time

esoapt perhapa clurlng

•h• World War.

Oertainl7 • it ia tl'lle

that \he nature of th• fraatvea seen in prepon4eranoe 1•
de•eraine4 b7 our high apee4 trenaportation. fbe •rushed
pelTia. the eempound fraotvea of extreaitiea with lllll'tipl•
fras-aata. 'Ul• greater preTalenoe of fraoturea of both bone•
of the leg juat below the tneea of pedeatriana and the fracture or dialooatton of the nect of theffemur

-

oolliaiona when the

1D heal-on

kn•• atritea •h• iaatraaeat panel are

tJpioal of this.

I• will be the intent of

th~

paper to preaent the prin-

eiplea of fracture treatment which are generally aocep\ed

aa4 some diaouaion of 1ih• oboioe of one

•ne

of treatment in

preferanoa to another. !he aoope will include oal7 those mean5

of treatment which eTer7 general practitioner abould be able
to aaplo7 ant limited to the oloaed reduoiion metho4a.

It ia

realized that open reduction ia not neeeaaaril;v a oloae4
field to the general practitioner bui it la believed that the
ma3orit7 of hia oases oan be auoeeaafully treata4 b7 the
olose4 methocla. !be literature on treatment of fraoturea haa
Deen reTiewed and an attempt ia made to present an evaluatioa of the methods according to the Tarioua writers in the

a

subject. Obvloual7 detailed deaoriptiona of individual
fractures &ae illposaibl• and suob as appear serve onl7 to
illustrate pr1nc1plea of gemeral treatment.

there ia a oonoeption

•~pressed

subject (46) tha\ there ia ao

b7 man7 authors on \he

'JP• of trea'btent that ia

applioable \o ever7 t71>9 and location of fracture -- but
tha\ on• 1111.11t oona14er firat the location and nature of the
fracture toaether with the normal function of the part and
then choose the beat meana of plaoing the fragment ia appoal tion, maintaJn1ng them and eventuall7 restoring the part
to the highest possible degree of flmction without langer of
atroph7 of diauae or ant7losia as a result of the method
emplo7e4.
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HISTORY
there can be no doubt but that man haa alwa79 been confronted with the problem of fractures. There ia oonaf4eralle
recorded and other evidence to ahow that he early learned
to treat these fractures in man7 respects in a manner which
oomparea favorabl7 with the
~he

t~eatment

of more modern tlmea.

idea of providing an exoakel•ton for the broten ea4e-

akeleton waa established early.

The mummies of Egypt of 5

or 6 thousand yeara ago aa examined 'by Dr. G. Elliot Smith,
(72)

bodi~a

show 1 fracture in ever7 22 mummies. !wo of these

had fractured limbs with the aplints remaining in place and
these are the oldest records of splints applied in the trea.tment of freturea now available. One is of a fractured

rad~us

and the other of a fractured femur. In the lat•• case the
splint consists of four wooden pieces about 16 inches long
and 1 1/4 inches wide applied about the thigh

•~tending

leas

than S inches above the Jenee and about 7 inches below the
knee.

Linen bandage wrapped about these wooden splints in

opposing directions serTed for support. Obviousl7 one could
not expeat to preTent shortening with such a splint and thu,a
it was found that there was union with oTer-riding and shortening in moat of the fractured femurs seen b7 Dr. Smith. The
fore-arm fraoturet in all oases showed good results • !he
splint in the oase obserTed was constructed of three pieoea

--

of rough bark padd•d with straw and bound with linen such aaro
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provide qule adequate support.
Another reference to fracture during th• ancient period
appears in the Bible. In Bsekiel chapter 30, verae 21, the
Lord speaks to the prophet Bzekiel sa7ing, ''I have broken
the armoof Pbaraoh, King of Egn>t and it shall not b• bound
up· to be healed, \o put a roller to bind it. to make

i' strong

to oarr7 the sword. •• It ia significant :from this that

some sort of binding with a roller. probabl7 a splint, was
uaed and furtheritferenoe may be made that not all auch
oaaea were aucoeaafull7 healed.
!he writings of Rippocritea Cl) in his books on :fractures
and dislocationa serve to show the eztent of the knowledge

-

of fracture treatment attained b7 the Greeks. I have listed

the important achievements in the following:
(1). Gold thread was used to bind the fractured lower

, •• to the upper 3aw attaohing the thread to the teeth.
(2). He advocated the immobilization of the extrem1tr in
the position of greatest functional ability and h• deals
a1; lengih in thia respect as applied to the fraoture of

~;

•h• fore-arm.
(8). Be deaoribea a type of splint for the lower e:xtremit7 oona1at1ng of two rings. one below the thigh and
fitting snugly against the thigh muscles and the other
3ut above the ankle. Saplings or other elaatio pieces of

wood sprung between these rings served to push them apart
and ao puah th• two fragments apart.
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(4). He desor6bea the Soamnium, a sort of a ladder
securing fixation at the shoulder and perineum and
securing traction on the fractured extremiJ

b~

meana

of w1ndlassea. He atatea that manual traction is effeotive but not aa dependable aa that aeoured b7 meolt.anieal
meana. Be adviaaa the uae of a splint for the lower leg
made of wood and made to conform to the contour of the
leg. !he splints are applied with extension maintained
for a short time and repeated on the 7th, 9th. and 11th
da711. He warns against inadequate eatens1on of fioactured
femurs and states that no harm will come from hyperextens1on since the part• will come back together again
after the bandages

~ave

been applied. He sa7s.'It 18 a

great disgrace to exhibit a ahortened thigh.' and so
advises the uae of a splint from the nates to the ankle.
(5}. !he Glosaioon1um was a fracture box making use of

pull•J'S and a windlass to overcome muscle pull of the
•high. J.1rtaohment was made to the extremi

ts b7

a clove

hit•h like the Oollina (15) h1toh.
( 6). In regard to· various fractures he gives the time for

consolidation as 40 days for the humerus. 40 de.ya for the
tibia and 50 da7a for th4 femur.
{7). Re advised the use of small iron levera in the
reduction of compound fraoturea if auoh manipulations
can be done earl7.
(B). J.n equivalent of the plaster cast was made b7 pass-

-

ing thin cloth through melted wax which hardened after the

bandage was applied. Thia was applied while traotion and
eounter-traction waa maintained.

6

(9} • .An important principle which needs to be more
emphasised today ia thi•' 'Extension of fractured or
dislocated bones is not to be delayed to the third day
but is to be carried out on the first day'.
In oonolusion of this it can be noted that all of the
important principles were presented by Hippocritaa except the
use of continuous traction, open reduction and aneatheaia.
Little is known of an;v developments attained by the Romana
in the treatment of fraotures and it is generally believed
that they simply borrowed the metbods of the Greeks.

Greek

slaves and freed men served as surgeons generally. Celsua.(76)
of Rome at the time of

~1ber1us

Ceaser wrote a book, ''Osteo-

logy, l!'ractures And Dialooationa'',(40) Oonoerning the thigh
we find: 1'We ought not to be igno:rant however that a fractured
thigh is shortened beoauae it never entirely returns to its
former state; and that the patient ever afterwards supports
himself on the toes of that foot. which occasions great weakness; but it is muoh worse when the misfortune laa been
ooca.eioned by neglect." This might indicate that adequate
treatment was not always giTen to thigh fractures. And oomparing this with the writings of Hippocritas one might suspect

that Hippooritea either gave better treatment or that he did
not always give a complete picture of the results achieved.
During the Kiddle .Ages the treatment of fractures fell into

..

the hands of a aort of specialist, the bone-setters, who muat

-

have possessed considerable skill and knowledge of the

sub~ect

_________________________ _______________________
,,,

,
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for they were sought far and wide. (26) It was an heriditary
profession and the most famous family of these is that of which
Rugh Owen Thomas. the great orthopedio surgeon is a descendant•
In thtsoountry the Sweet fam117 of Bhode Island gained oonaiderabl• renown for their ability to reduce fractures and dialooationa.

(47)

The Indiana of Borth America and certain tribes of these
in particular possessed considerable knowledge of the treatment of fractures and dislocations. A famous Zuni medicine
man used a solution of Jtmson weed taken by mouth to produce
a deep sleep and rel112ation of the muscles.while

the fracture

or dislocation was being reduced. Substances whioh were emetic

-

and oauaed extreme nausea •1th an accompanying relaxation of
muscles were used by other tribes. The Shoahonea made a caat :)
of rawhide soaked in water till pliable and then moulted to
the fractured member and allowed to dr7. Sheeta of bark with
windows out over the wolltlda were used·b7 the Winnebago•• and
the Dakotas. Ia moat of the tribes broken bones were immediate...
ly set and splints were applied.

Stout saplings were out long

enough to immobilise the neighboring 3ointa and were bound on
firmly.

Loakeil. (Loakeil. G.W.:Riatory of the Kiaaion of the

United Brethern .lmong the Yadiana

of Borth J.merioa), describes

the treatment of dislocation of the femur in the oaae of a
lone

Indian hunter. Thia Indian atrappe1 the injured limb to

a tree and then pushed himself away with·the other foot and
with his arms and used appropriate rotation of bia pelvis

e
until the head of the femur snapped back into place.(770(14}
Probably the earliest complete book on fractures in later
times

is that of Sir Aatle7 Cooper, (20} written first in

1823.

Ke deeoribea detailed treatment of all type• of fract-

ures and dislocations and oitea numerous oases of his experience.

Of particular interest are his methods of securing

relaxation of muscles. Bleeding was the moat used methol.
With the patient in the ereat position the blood .was let until
there was syncope. Another method

1r&S

to put the patient in a

bath of 100 to 110 degrees Fahrenhiet until fainting waa
produced and then wrapping a blanket about the patient placed
on a chair while the reduction was dine.

-

antimony of tartrate

Iauaeating doses of

were also used to produce vomiting and

the accompanying relaxation. He advocated the uae of pulleys
to secure traction in treating delayed dialocation of the hip
and it appears that he had ooneiderable suooeaa with thia type
of oasa.

The last century brought numerous new developments\i the
treatment of fraoturea. In 1827 Nathan Smith first used the
long anterior leg splint in suspension treatment. Contlnuoua
traction waa used probably first by Daniels in Georgia in
1827. This was secured with weights and pulleys. !he first
application of wires internally for the fixation of fragments
was in 1817.

Buok. in 1851 developed hia method of axtenaion

which ia now commonly used and bears hie nam,.

Bunt

applied
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sand bags to aid in immobilization of fractures in 1862. (47)
It ia believed that Plaster of !aria tor\dmob1lization waa
first used in Ara,ia. (5')

w.

Eton visited the T!nkiah tmpire

in 1789 and found it used there then and determined that 1th
had been uaed tor ages. The firat plaster used in the Ea.ropean
countries

was applied in wooden boxes around the extremity.

Later blotting paper was added for thickening. Seutin working
in Brussels in 1834 first split the plaster cast and there-by
made it possible to loosen the cast or tighten it as the case
might indioate.

Jlatheyson,(54) a Dutch medical otfioer in
\

1850 first published a pamphlet on the use of the plaster of
Paris bandages in fracture treatment. Thia .consisted of coarse
woven ootten with the dried powder in it.

It was ued in the

Crimean war and waa aoon adopted by other armies. tt soon
gained in popularity and by the beginning of the next centur7
it was in general use. Krause (54) developed ihe walking plastr
er in 1887. It consisted of a plaster encasement from the
ankle to the tuberoaity of the isoh6um with an

i~on

hoop

incorporated at the lower end and eztending to the ground beneath the foot. ~he idea was b'rrowed in part from Thomas who
first used the walking calliper.
Hugh Owen Thomas. (36) in 1860 first described his splint
with which we are ao familiar. Re had eetabliabed himself in
the Port of Liverpool where ha served aa surgeon for 28 labor
unions. Here he gained ezper1enoe in the treatment of fracture>·
Sunday was set aside for the

charit~

clinic. Ra had no hospital
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connections and bis splints and other appliances were made
and fitted on the premises. He stressed enforced. uninterupted and prolonged rest.

Realising that the circular compress-

ion induced by plaster casts interfered with the true

conce~

tion of rest he devised his splint which is now adaptable to
more fraotures of the long bones than any other •
John Hodgen, (2Z) a graduate of the University of

Missour~

general praot·i tioner. surgeon and teacher devised his splint
in 1862. He emphasized the folly of urging any specific appa-

ratus in the treatment of any particular fracture.
An important mode of frao•ure treatment was developed by
Luoas Ohampioniere. (12) (54) He considered particularly the
attention which should be given to the aoft parts.

''A moder-

ate degree of deformity''. he says. ''is a reasonable price to
pay for the absence of stiffness in a limb!' He condemned the
prolonged immobilization whioh waa in such universal use and
empJaaaized the dang'9r of a.nklosis.

He taught that call.us

formation and union occur best when a controlled amount of
union is allowed. ''Immobilization interferes with the
nutrition of the bone and there is liability of spontaneows
fracture.'' This represents a reaction to the trend which
v aa evident at that time towards the bulky and prolonged
1

plaster casts. But he probably swung much to the other extrerre
and for this he was oritioized by Bohler.(10) and others who

would employ the beneficial feature's of both methods.

-

'
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In 1895 William Von Xonrad Roentgem, (71) diacoTered the
x-ray. With thia began a trend amont the surgeons to the
attainment of perfection in the way of anatomical reposition
of the fragments with oft times damage to the soft parts
with out need in cases where good if not better functional
results might have been secured wi.th some slight degree of
1mper:teot1on in the way of anattmioal reposition.

But it is

certain that the ultimate value of the x-ra7 in the treatment·
of fractures can not be under estimated.
!he modern era of open reduction reoeived 1tssimpetus

with the development of the Lane plate in 1910. (47) With
this the fragments could be fixed in solid ·apposition thus
placing the need for external immobilization at a very low
minimum. thus begun, the
sorewa, pegs.

bon~ g~afts

develo~ment

of numerous devices;

and other forms of internal fixation

soon followed. Wiring of the fragments had been developed
previously but it now came more into general uae.

lfeny of

these devices proved of great value but some were disaappotting. It is only recently that the true value of all of these
ia being realized and the proper indications for the operative
treatment are being developed.

In i909 Steilllll8~emonstrat&d his nail permitting direct
traction on the bone. During the World wtr other devices including the 'ice tong' callipers, soraws and pins were applied

-

to this same end.

Xirshner~a

wire developed also in 1909 was

an improvement on the nail. It consistedo of a stiff piano
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wire which could be put through the bone with a drill. A
stirrup applied to this provided traction and kept the wire
tight. It made a much smaller opening than the pin and hence
less danger of infection and less foreign body reaction.are
its chief merits.(47) Beoently this has been incorporated
in a light plaster oast to combine continuous traot1on with

plaster immobilization. (73)
Lorenz Bohler.(16} gained muoh knowledge and experience in
.

.'

frao•ure treatment during the World War and has stoe done much
to popularize the functional. ambulatory plaster cast.
caat as be applys

iti•

~he

applied directly to the skin surfaces.

It extends from the tuberoai ty of the isohiu.m to ·the ankle and
oarrys the weight of. the body to the ground • With this the
limb is allowed considerable exercise of the muscles with out
endangering the apposition of the fragments. He b.as thus
combined

inppa~\

the Taluaale featuraa

of

immobilization with

some of the mobili1ation features of Luoaa Championiere,

The World War has served to initiate a new oonaciousnass
of the inadequacy in the previoua tr:Jatment of fraoturea.
Thia 1• eapeoially true aa regards the early a.nd first oar•
of fraoturea. !b.e uae of the
for the immediate

ap~l1cat1on

~bomas

and the Murra7 splints

to all fractured extremities

at the site of jt3ury ia becomin~ standard treatment. (28)
Other features of first aid are being stressed. There is an

-

increased. use of continuous traction combined with various

splints and plaster devices. These will be discussed more
completely under treatment.
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PRINCIPLES OF TREATMENT
The bony skeleton is essentially a system of levers and
hinges aoted upon by muscles with various attachments.

Norm-

ally the muscles are balanced in their pulls upon these bones
b7 the relative strengths of the muscles and by the rea1atanoe
which the bone oontinually offers to the e.otion of the musolea.
In case of a

fr~otura

of the bone this balance is lost and

certain groups of muaclea are allowed to have a balanoe of
power because the resistive force of the bone ia lost. This
may result in rotation, angulation and over-riding of the
fragments.(45)
According to Wolft•e law.(6') the atruoture of a bone ia
determined by the function of the part.

That the

body

tends

to build stronger taat part of the bone along whioh the stress
and force resulting from function are the greatest is often
observed as a manifestation of thia law. In fractures of the
long bones with Over-riding and angulation, any normal

functio~

is impossible and henoe any formation of structure due to
the stimulation of function is impossible. If left untouched
eventually a certain degree of function after union in the
dfformed position may result. but it is an altered function
which is generally imperfect. But if the normal relationship
of the fragments is restored. then with the possibility of a
normal function, Wolff'a law operates in the rebuilding of
bone struoture.
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Gravity is continually operation in the maintenance of
balance between bone and ausole.

One needs but to hold up an

arm or a l•g for a few minutes to become aware of this. In
the treatment of fractures one must oonseqaentl7 counter-act
thia force at points where the normal resistance to gravity
is loat

because of the fracture.

Thia ia best done by some

type of suspension •
. A brief review of the pathology of a fracture and of its
repair ahowa clearly the necessity for early reduction.
..,

followin1 review is taken from the report of the

~omittee

fhe
on

lraoturea of the American College of Surgeons. (271

-

The fracture consists of a tearing of the bone and the
soft parts, endoateum and periosteu with vascular and
lJ'IDphatto raptures and thromboses. There ma7 be lacerations
and corrtua1on of muscle, fascia and skin. !he tissues are
infiltrated with •t•&&. lymph and inflammatory e2udate as
well as tranaudate because of the mechanical oirculator7
1nterferenoe. This causea swelling and pain of ihe par,,
whioh ia increased b7 the hsndlins of the a2tremit7 an4
the movement of the parts of the bone. !he blood, l~pb.
and e2udate soon clot due to the e2ceas ftbrlnogen. Jitlr'
in 48 hours the fibrin shows organizat•n by cell growth
and ia soon replaced b7 the organizing tissue. The inter·
laoing mesh of fibrfn and exudate ta the first bridge.
Within a tew hours fibroblasts appear in the fibrin clot
aa the beginning of granulation tissue. !his growing
tissue is lnf111'rated with oaloium derived from the autol7zed deal bone. Within 72 to 96 hours the·mass of cells
C 1J111phoc7tea and fibroblasts) which ia loose meshed and
friable becomes an organised tissue wbich then matea up
the earl7 callus. Thia process goes on to progressively
denser ooncentrat1on of deposited calcium until the
oalc11Ul beoomes hardeied bone.
It can be readilJ seen that if the earl7 reduction la done
Bote: !bia description prepared by the f~acture committee
gives no indication as tb the identity of the individual
author of thia part.
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before the proceseea described above are started much time
is gained.
point.

Earl7 reduction ia essential :from another stati-

Tbe 1111scle spasm as a result of congestion, edema and

trauma 1D the soft parts begina to appear a :few hours after
the fracture and reaches its maximun in about 10 to 14 hours.
!his apasm not only increases the

it tends to

.
tncreaae

difficul~

of reduotion but

the deformity of the fragment• and the

injury to the soft parts. {'3)
Traction applied to tbe distal fragment serves several
~osea.

lt restores the im•alanoe between the muscle groupo

and the bone resistance because it forms a pull against the
muscles in the same line that was supplied by the bone before
the fracture.

-

angulation.

lt thua overoomea or prevents over-r141ng and
In man., oases it reduces the fragments to the

normal relation.

lf continued it soon tires the spastic

muscles g1v1na relaxation and as a result relieves the patient
of much of his pain.
Counter-traction as a principle of treatment follows
naturallJ for there can be no traction unless some adequate
means is made to prevent the whole bod1 from being dragged.
lt must be ao arranged as to inaure a constant no11-var1ing
resistance and 111U1he same line aa the traction. lt must
provide for a maximum of comfort to the patient and 1et not
be easily deranged bJ his movements.
Suspension serves

pri~marilJ

'\o oounter-act the influence

of gravit7 but it serves to rest the injured member and to
aid in mamtaining mhe inmobilizaticn -- preventing angulation and usod in conjunction with tracticn.
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Immobilization baa for ita primary object the maintenance of the fragments in a

st~te

of reduction until the

replir is strong enough to support them. It 1a not enough
to re4uoe the fragments ( with a few exceptions) because the
musolea still are not balanaad with a solid bony resistance
and displacement 1a apt to reourr. Immobilization aerves
further to prevent breaking up of the early callus before it
has become hardened.

llaaaage

(58)

ia of value only as the pleasurable sensation

ao produced tends to

rel~

muscle spasm and vascular spasm.

tb.ia allows the congestion to subside and so hastens the onset
'
of the reparative stage. It should be used up to the paflt
of
pain,whe~

if it were increased spasm would be increased.

Kovement although frequently harmful in the repair of
fraoture.s has a certain place. According to Wolff's law (6f)
the structure of bone ia dependent upon function ao in theor7
at least. it one oan restore the member to functional activit7
the repair will -· hastened.

But motion muat be d•layed

until the repair has started to such an extent that it wtll
not be damaged by the movement. Join's when immobilized tend
to become anklosed, musalea tend to atrophy • and so one
must so arrange his treatment as to gat active motion aa
earl7 as is consistent with the reparative prooeaaes. With
the development of the devioea

o~

immobilization that will

allow earl7 functional use of the member and 7et hold the

--
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fragments well enough 'o prevent the destrtiation of the
repairing tissue. better results will be attained.(62)

-

18

...

"

•IRS! .lID.
•tthin reoent 7eara it baa become eatebl1ahe4 that the
proper first aict of fracturea ia of utmost importance. fhe

initial insult to bone and aioft tissues in moat oues 1• not
as aeT•r• aa that produced b7 the manipulation• and trauma of
th• transportation.

ihe introduction of infection b7 auch

manipulatloaa ma7 be a deciding factor.
to continue

Allowing •be lllll8cles

in their apastio atata. pushing •harp bona frag-

.. nta tlli-011gh aoft tiaaues ma7 protuoe considerable uaneoeasa1f
and harmful 1n3ur7.

there is a paragrapll presented by the

JTacture Committee of theJaerican Collefe of Surgeons {27)
that ia often tuotecl ltut whioh ao aptl.J' npresaea the aituation
\hat it 1• teaerT1ng of flll'ther repetition.

J. man ia atruo:t clown b7 an au1iomobtle thua breaking
his leg. bcept for the broken bone. without displacement. the original injur7 ma7 be merel7 a alight perioa1eal tear and a mild contusion of the ao:ft parta, but
he is helped to his feet and the leg gives wa7 and the
fragmenta slide b7 each other, th~• airippins the periosteua and tearing the muaolaa. H• fall• to the grojnd
01117 1io l>e picked up and carried to the aidewalk with'
the leg dangling. Larger blood Teaaela are torn and the
ends of the l>one come through the fasoia, perhapa the .J
akin and even the trousers. He ia laid a~ reet with a
coat ieneath hia head and aurroundeddb7 people anx1011&
to help. lomeone sees that his leg is crooked and
straightens it out. !he exposed end of the bone r-9-ente~s
the WOlllld •1th a bit of trousers and the dirt of the
atreet. He ia lifted ~P ant carried to a oar or ambulance. !Ilia time aomeone carr7sthe iD~lll'ed leg with
llote: I am unable to determine which member of the :fracture
Committee ia 1;he author of this paragraph.

-·-~·-------------------------------------
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be,,er\~tentiona

than coordination and the enda of the
bone are churned around in their bed of lacerated t1aaue5
and th• eontaminating organisms are disseminated through
out the area.
Duriag the ride and in the tranefer to 'he accident
ward or doctor'• offioe unleaa he has been oarefull7
splinted, there is more jolting and more dama~e. ·•011ld
that hia troubles were over but too •ften the story oontinuaa. Laot of aUff1oient protection as he ia being .
aneethetised results in still more 1n3ur7.
The problem of first aid ia outlined by 'the Fracture

Comi,tee of the Amerio'n lollege of Surgeons. (28} easent1a11y
as listed below:
C1). !Jae avoidaaoe of "11Jllleoeaaa77 movement. A dela7 of

aa JDlloh as an hour beside the road 1lllt11 a doctor or
someone properly trained in the

-

ap~lioation

of a splint

oan arrive will do no harm. BTen in oold weather • if
wrapped in a blanket, an7 exposure to the cold will not
~.

as dangeroua aa manipulaiion.

(2). !he ireatment of hemmorhase if present. A tourniquet

should be applied if there is more than an oozing of
blood. Thia will autfioe for a abort time but it should

be rraleased at least every half hour to provide blood
to the limb.
(3). !be pa\ient should be kept warm. Warm blankets or
ooats should be put over him where he lies.
(4). If the p$t1ent 1• in pain the 4ootor should adminiat·
er morphine aa aoon as possible.
(5). A splint ahould be applied. It 1• not neceaaary to

make a positive diagnosia of fracture. !he splint should
be applied if there ia an7 suggestion of fracture between

;;o

the hip joint and the foot and between the hand and the
·axillae.

It should be used in both simple and comp&und

fractures ..
Every Doctor who is apt to handle fractures. every ambulance
and first aid station should have available the Thomas splint
or even better theKeller-.:Slake half' rin& splint and the Utttrny

Jones b:i.niacl arm epltnt.

outlined

by

the

u. s.

C56)

'!'he riethods of a.p:pl!c;etiot:_ aa
.

-

Al'187. (28) The American

R~d

an4 the American College of Surgeons differ

bu.~

Croaa.(2)

11 ttle. If

there 1a a wound or if a bone ia profecting an antiseptie or
sterile dressing alould be applied, if aTailable, before the
splint .S.• ·put on.
·

a)a4l~el4

!be e2t_remi t1 1aaupporte4 wlth traotioa

aeTeral inchea above the grolllll b7 an assistant while

\be •pltat is being slipped into plaoe.
o'etbing in most caaea.

It ta placed over the

!he ring must fii snugly against the

tuberosit7 of the isohiWD or the 112illae. !raotioa is applied
over the shoe generall7.

!he Arm7 uses a

strap providid with a buckle.

non~elastio

A pieoe of muslin can be applied'

as a Colltna bitch above the wrist or ankle. (15)
traction oan also be used.
in the

splint~

webbing

Adhesive

!he estrea1t7 must be supported

!he BB4 Cross Manual uses si2 triangular band-

ages aocor41ng to the diagram below. !be limb ma7 also be suspended wi_th small towels :ti2ed to the bars of the splint with

large paper clips. !he limb must be bandaged to the splint to

-

preTent lateral movement. The end of

th~

splint ia suspended to

the end of the stretcher or ia held.du.ring transportation. A
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Collins Hitch (16)

--

Bandage Supportf (28)

..

-

t

-

.

-·
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OSS

Sccf 10"°''
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foot-piece fixed to the distal end of the splint ia adTisable
especially in long transportation •
.i good deal in the wa7 of education ia needed befo.re prope'f'

first aid will be given to all fracture oasea. The training of
police and ambulance squads in the proper application of splints

ia needed. B. 1. Palmer. f 60) llas interested the Red Croes in
setting up of first aid stations on highwa7s and at air-ports.
!here are 135 of suoh in operation

now.(59~

(60)

The de'.otor has no small part to pla7 in thia matter. BTerr

one who 1a apt to be oalled in suoh emergencies abould be
prepared. It is well to haTe a light canvas bag containing the
splints that will be adaptable to most situations.· A ~ray

splint. a K.eller-Blake splint, Pieces of felt, 7our 4 in•h
bandages, a foot rest. six towels. twelve towel clips aad
some sort of material for traction is a small out-lay from the
stand-point of cast and yet will be sufficient fir

~oat

situations. ( 56»:
DIAGNOSIS.
When the patient ia received at a suitable place for treatment, as complete and thonpugh an examination aa ia possible
without additional injury should be made. Simple inspection
will first reveal any gross deformt7 such as an abnormal

position of rotation. flexion or extension. Often shortening
is noted. !he site of the skin\ijury is often a clue as to the
t"3Pe and location of the fracture. In the absence of deformity

-

one is justified in running a finger-tip moderatel7 firmly
over the superficial portion of the bone until a spot ia found
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where the patien.t winces and involuntarily withdraws hi9
limb.

!hi• generally marks the site of a fracture. (27)

It is uaU&lly not necessary to move the extremity in an

attempt to aeoure orepitua with the resultant pa11'-nd possible
further injury.

Measurement of the length of the two e:xtrem-

itiea from fi2ed landmarlta serves aa a valuable means of
determining the existence of fraoture or dislocation and the
extent of the

injur7~

ene should never forget to look for

fraoture or 1n3ury in all parts of the body. It ia eapeoially
important to check for loss of movements of a hand or foot
which might indicate 1njur7 to nerve or tendon. A good
'

history from the pat6nt or an observer ia valuable in the
diagnoaia.

One oan learn of the loss of function.

A

description of 'he nature of \he accident may help to locate
the fracture site and to estimate the degree of comminution
of fragments to be expected.

(32)

!b.e z-ra7 examination, oarefull7 done and on the basis of
the preceding examination and hiator;r will complete the

diagnosis and serve as a guide to the treatment. (36)

TD OOMPOUliD INJURY.
!he wound is received at the hospital covered with a steril..e
or antiseptic dressing.

While a sterile dressing ia held

oTer the wound, all dirt is removed from the adjacent akin
with ether and the area is shaved, working always away from

-

the wound. This area oan then be cleaned further with soap

followed b7 ether and alcohol. It is then painted with the
antiseptic aolution of choice. tincture of iodine. tincture
of merthiolate. etc.
A general anesthetio is now given and debridement is done.
All traumatized mu.sole and fascia $hould·be out away until
bleeding occurs.

A ca.reful inspection for the presence of

severed nerves or tendons is made. All bleeders are tied.
Some men use anesthetic ether in the wound.wirlite others
aimpl7 irrigate the wound with large amounts of warm. normal
saline solution. If there is considerable injur7 the wound
is left open.

Carrol-Dakin treatment is used

by

some men

but many others believe that the good initial oleaning and
the irrigation with a oons1derable amount of warm. normal
saline removes most of the infective material and that the
resistive forces of the body will serve to cope with the remaining infection.

Lar~e

and infected wounds should be left

open with adequate drains until tirne is given for any infection to have made ts appearance.

Any evidence of infection such

as swelling, redness and heat with an increased temperature
and 1.noreased white count should demand opening and free
drainage of the wound. ( 63)

(24) ( 75) C28)

Tetanus and gas-bacillus anti-toxin. after an 1ntradermal test for sensitization.sahutld be administered early
in all compound fractures. In most oases it should be repeated on the 4th or 5th day. C24l

2.5

OPEN VERSUS
The

C~OSED

TREATMENT

deoision~etween

the open and the closed method of

treatment of a particular fracture frequently must be made.
There are some fractures which can be treated successively
by

either method and there are a few which can be treated onl7

by

the althod of open reduction. Conwell. (17) states that in

hiawvokk in the clinic of the Tennesee Railroad. Ilr'Dn And Coal
Company. necessity for open: reduction is seen in from S to 5
percent of the oases. Re emphasizes that if open reduction
can be prevented the convalescent period is lessened. earlier
repair is promoted and better functional results follow in
the majority of oases. Speed.(74) sa1a.''Though reduction

-

may not be anatomically perfect. it is in a large majority
of instances serv101b1e and leads to a happy final result.''
He believes that eniphyseal separation on account of growth
requires peefeot reduction.
The Fracture lommittee of the .American College ofSurgeons
for 1931 of which C.L. Scudder. (79) is chairman presents the
following as regards indications for the operative treatmant1

-

Operative treatment is indicated when a satisfactory reduction cannot be obtained and maintained by the
non-operative means, provided there are no oontraindioations. and when the expected resultspf the open
method is sufficiently better than that of the closed
method to justify the a1lditional risk. The operative
method is recommended to those surgeons who have had
special training and experience. who have the necessary
skill and judgment and who have the hos~ital facilities
and surgical armimentarium with which to do this work
properly.
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Ashhurst.

(4~

points out that in oases of jiint fracture

accurate anatomical reposition of fragments is quite essential
for the establishment of good function and fraotures near
joints or into them are more
operation.

often indications for open

Re finds that in children there is more apt to

be over-growth and excessive lengthening as a result of
injur1 sustained in operation.

He summarizes: ''In fractures

of the shafts of the long bones 1 t is sufficient to 'secure
bony union without axial deviation and without appreciable
shortening. The limits are much wider in adults.''
Soudder~(69)

gives the following list of fractures whioh

he believes are generall7 to be treated by operation:
.,,,,,,.

(1).

llost fractures of the jo(its with displacement of

the fragments.
( 2).

~racture

of the tuberosity of the humerus.

( 3). J'racture of the surgical neolt of the head of the

humerus with displacement of the head of the bone.
(4). Diaplaoed oondyles of the hll.llirua not capable of
being held by aoute flexion.
(5).

~raoture

of the olecranon.

(6). Certain elbow fraoturee in adults.
(7). Certain metRoe.rpal fractures.

(8). Certain carpal fractures.
(9). Certain fractures of the head and neclt of the ral1us,

-

(10}. Fractures of the radius with considerable
of the fragments toward the ulnar side.

defleotib~

(11). Ir-reducable fractures of the shaft of the femur.
(12). A displaced femoral condyle.
(13). Jlraotures of the patella.

(14). Certain spiral fractures of the bones of the leg.
(15). Certain meta-tarsal fraetures.

(16). Certain fractures of the os oalois.
If one treated all of the above conditions

apeope~ive

methods. he would probably have a higher percentage of

operative cases than that of Conwell. !his only serves to
show that there is muoh variation of opinion as regards the

matter.
In summary of the literature on the matter it appears

th~

open operation in the hands of the average practitioner ia
dangerous. The chances for such results as infection with
subsequent oateomyelitis. deformity, loss of time

and money

to say nothing of suffering, to the patient Wre considerable.

Systemic disease, phys ioal oondi ti on and

e:xtrem~ould

be

considered. The nonaperative methods should be employed where
ever it is possible.
REDUCTION
Kellog Speed defines reduction as the replacement of the
displaced fragments into a position which favors prompt aoi7
union and return of :t'unotion.(73)

There are a few fractures

in which no particular reduction is needed. Fractures of the
ribs.scapulae and skull (without depression ) are among these.
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The first essential in a suooessful reduction is that it
be done earl7. There 1• little spasm and contracture of muscle
that opposes reduction. Pain is lessened by the eliminat4onbpf
the stiarp bone edges

causing spasm of muscles. Aahhurst, (4)

says: ''Water which is agitated constantly will not freeze.''
Re thus

oondem~a

tepea·ted attempts at reduction in favor of

early successful reduction.
Proper relaxation of the muscles is a second essential in
reduction. Oonway.(16) used local

an~sthesia

in 1885. Bohler,

(10) used it extensively and now it has been adopted widely.
It is especially valuable in conditions where a general
anesthetio would be dangerous, as in senility, cardiac oases,
renal hypertension or with pulmonary lesions. Amounts up to
50 co of l or 2 percent novacain are injected through sterile

areas of the skin and into the hematoma about the fraoture.
Anesthesia results in from 3 to I minu•ea lasting 1 1/2 to

a

hours. Care must be taken not to introduce a quantity of
solution sufficient to increase the pressure in the area of
tha fracture to one's disadvantage in the reduction. (73)

A general or spinal anesthetic is to be preferred
many oases and has the advantage of oomplete

t a 3ood

r~laxation.

Intravenous anesthesia 1a used more recently. It lasts long
enough for short procedures and gives very good anesthesia. (2.9Jh
X-ray films are essential in the reduction of most fractur€Sf,
(71) Adequate films must be made and in both planes. The

interprata,ion of the tilma demands some experience tn most
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oases.
volved.

One must be oareful to include the whole field inIn fractures1t and about the epiphyses in childrea

and adolescents one must bear in mind the time of union of
these growth centers. 11lms should serve as a guide in the
reduction and should be repeated to serve as a oheok of the
reduction.
Direct :tlourosoopic visualisation is becoming a part of
the reduction of fractures. but few gaaeral practitioners

have the equipment and training necessary

to

use it. There ia

considerable danger of over e2posure to the operator.

espeoia~

where continuous visualization is used during the reduction.
Some men feel that it 1s better to use it

just to check the

progress at intervals and conducting the reduotion in the
light room. ( 32 )( 34 }.
Lucas Championiere,

(62)

reduced fractures

by

a method of

gentle massage and mobilization. Tne pr6no1ple of his method
was to secure relaxation of the muscles b7 the long, continued
gentle massage and then tb reduce the fracture by gentle
manipulations.

Henne!, (69) in London is a more recent advo-

cate of this method.

Soudder. (69) in evaluating this methoi

oonoludes that it is a time eonsuming method and in

the hands

of a few men particularly trained in its use it is very
suooassful.
The simplest means of reduction is that of manual manipulation consisting of diDeot pressure over the fragments.

......

traction. rotation and angulation. The ordinary re(luction of a
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Collea fracture of the wrist is typical of this. tt is
applicable to a good many fractures.

Considerable advantage

is gained by the adjustment of the posture of the extremity
or of the body. Tbua compression fractures of the bodies of
the spinal Tertebrae are reduced by

hyper-e~t•nsion

of the

back. :fractures of the distal third of the radius in which
the pronator quadratua is pronating the distal fragment are
easier reduced by plaoing the forearm in full pronation.
One thereby avoids the opposition of the muscle by placing the
member in a position in which the muscle can no longer

o~pose

beyond its limit of contraction. Yagnusson. (46} evaluates
manual re:luction of fractures in the following;
!he manual reduction of fractures in most cases ia
111 advised because the strength of the muscles attach-

ed around the fracture is greater than the force whioh:tha
operator can apply with hie manipulation. The operator~•
muscles tire and pass form ton6c to clon1c contraction.
Jerky motion will irritate the tissues about the fraotu~
and cause reflex spasm of the muaoles.which further
interferes with the proper reduction. Any effort of
reduction should be steady. strong and prolonged to
the ~oint where the patient's muscles are tired and
rel&JEed auffioientl7 to pernt& the fragments to be
brought into alignment and this ean be done only by
meahanioal means which relieves the surgeon of a strain
and frees hie hands to manipulate the fragments until
the ends can be approximated and forced into contaot.-In every fracture provisions should be made for applying
slow, steady and prolonged traction.
Immediate tra·ction seaured by mechanical means and

b 1. ~ .·.:~ ."J

• . :

~: ~-:

:>,~. ~-. r~ ~-

,,..

~ -~

-

A·

t

com-

·~·'·.:1

bined with manipulation is often 'dsed.

A block and pulley

may be rigged up to increase ones force on an estrardtty. Some
operators use a heavy loop bandage around their shoulder and
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fixed to the extremity thua leaving the bands free for the
manipulations. !here are a nwnber of fracture tables such as
the Hawley tabla. (34) ao constructed

t~at

they give support

to the bod7. afford oounter-traotion1 are easily adjusted
and do not obatruot the activity of the operator •. !here are

arms for the application of screw traction with the extremity
fixed in immobile counter-traction.

Improvements of this

tJP& of table include direct flourosaopic control tllring the
manipulations incorporated in the table.((f{)
Prolonged traction as a means of reduction in ita simplest
form is seen in a method of reduction of which dislocation
of the shoulder will serve aa an example.

The patient im

plaoed on two tables such that the inJu.fed arm hangs down
tween them.

Ta•

arm is allowed to hang until the muaolea tire

and eventually relax.

The ad11tion of a small amount of

wei~l'lt

to the arm will often ba necessary to secure adequate relaxa t1on. !he dislocation may then be reduced with ease. Buot'a

extension, ~73) ia wilely used to seoure prolonged traction.
It consists of the application of wide atrips of adhesive
moleskin

to each side of the

e~tremity

and with spiral turns

of adhesive around this • A heavy sash oord attached to these
strips passes over a pulley and is attached to a moderate

amount of weight for continuous traction.
body may

ser~e

T•a

weight of the

for counter-traction often aided by the tipping

of the bed but it is probably better to secure counter-traction
by means of a sheet around

the bod7 or thro11gh the groin and
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:ti:zed to some solid support.
has its objections.

Buok*a e:xtension applied alone

It ia not a constant controlled amount

of pull sinoe the pat6ent is not very well immobilized and the
amount of friction between the limb and the bed clothes
oppoaini the traction will varw.
ion of th• limb are no• prevented.

Lateral movement and roiatThere ia veri little to

prevent sagging at the site of the fracture.
~he

Thomas spjtt is used for traotion in various ways. lt

may serve with Buok!a extension merely to suspend the limb
'

and prevent mobii*ation and safging of the frqgna-nts.
be supported by a weight and pulley device or
propped up on the bed.

lt may

it may be

Thia splint may be applied as described

under the emergency treatment, with the traction on the end of
the splint and applied to the

lim~

with Buck's extension tight-

ened .with a windlass or with weight 1 cord and pulley. Countertraction is obtained in this set-up by the apposition of the
ring of the spUmt against the tuberosity of the isobiua.

!he

splint may be supported by suspension or be propped up with
pillows.

Sometimes the Thomas splint is applied with Buck's

extension from the distal end but with weight and pulley
traction on the end of the splint and with no
against the body.

counter-trac~•n

Other men instead of applying weight

traction to the end of the splii'twill fi:x the end of the splint
to some solid support and then by tipping the bed such that
the weight of the body slides back towards the head of the
bed.

secure traction o• the splint. (73)
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The Rpdgan splint is made of large gauge he&TJ' wire and 1•
q~ite

similar in prinaiple to the iboJjaa

splint

exoept that

it has no proTiaion for oounter-traotion against the bod7. Its
principle uee ia for the suspension of the limb with Buok'a
extension -- tbe bod7 weight acting as counter-traction.

R.R. Buasel.ot65) of Kelbourne Australia devised a method
of traction_for fracturee·particularl7 of the middle and lower
thirds of the femur without the use of a splint. I have

diagrammed it below.
~.:::.-

\

\

----

-....._

-

RUSSEL BXTENSION (65)
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It is claimed fo~bis apparatu;s that the sum total of the
two tractive forces. applied one aboveaand one below the knee.
is equivalent to the application of 'raction in direct line
with the true axis of the femur.

It probabl7 preTenta sagging

at the point of fracture b7 virtue of the upper traction

attach~

ment.
!be problem of the

application of traction to an extrem-

ity ia of oonaiderable importance.
uaad but it has its o'b3eot1ona.

Adhesive tape is widel7

Sinolair. (84) (45) has

devised a method in whioh an encasemeni of a particular mixture of glue ia allowed to harden on the lower part of the
foot and

•~tenaion

has man7 uaea.

!be

is taken from thia.
~rahner

Direct skeletal

tractio~

wire (64). the Steinman pin and

other devices such as ice-tong •allipers. etc; are used.
Adhesive traction is applicable to more fractures than an7
other 't1P• of traction. Most men pref er to use it when ever
it ia possible.

The Practure Committee of the American College

of Svgeoaa. 1981 (28) recommend that multiple adhesive atrapa
be applie4 e2tending the full length of the extremit7 and be
covered with a bandage firmly applied to prevent slipping
of the straps and to insure close oo-aptation to the akin.
Adhesive traction is partioularl7 to be preferred during the
growing periods in waioh akeletal traction would
growth eenterw of the bonea.

in~ure

the

In fractures of the femur in the

adult it ia often not possible to apply enough traction by
adhesive over long enough time to give complete reduction.
Likewise it is apt to be insufficient in the lower

two thirds
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of tne tibia.(37)

In oases with considerable abrasion to

the skin and injury to the soft tissues skeletal traction
ia indicated because of lack of sufficient traction area for
oontact.

Murray.

C52)

states . that in his experience adhesive

traction requires about twice as much weight as does the
skeletal traction to pull the as.me amount on the bone.
Skeletal traction ia gaining an accepted place in the treat""'
ment of certain fractures and every man who proposes to
handle fractures should probabl7 be prepared to use it.
Scudder.

(6Q)

states that it as a safe and efficient method

of applying traction. Conwell. (17) says, ''Skeletal traction
is not a panacea for the treatment of all fractures.''• Re

cites the disadvantages of an increased possibility of infect-

ion. danger of foreign bodies in the medullary oanal and a
greater danger of over-extension.with delayed union or non-

union.
!here are certain situations which may arise in the use
of suspension traction devices which should be considered.
Cl). Over-pull caused by too

muc~

traction weight

usually can be avoided by careful and frequent examination

of the apppratua in the first few hours. It

usually occurs early and it cannot be corrected b7
simple diminution of the amount of traction.

Callua

formationit delayed with resultant increased healing
time and in a few oases operative procedure is necessary- before union ls secured. (8)
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(2). Angulation of the distal fragment is rarely seen
in cases where the traction is properly appltlid. Poor
position in the suspension splint may cause this. !he
pin or wire through the distal fragment may be on a
twist and

BG

arranged as to pull the fragment out

ol

alignment.
(3).

Insuffi·oient traction is perhaps the oommonest

mistake in the suspension traction treatment.

The

strength of the muscles of eaoh patient must be considered as well as the amount of weakening. as a result of
the injur7.

One must be sure that the weight on the

cord is effective and that the knot is not against the
pulley.

Adhesive traction should begin well above the

fracture site in most oases. X-ray check-ups early
will guide one in determining the effectiveness of the

traction.
(4). An insuffioient period of traction may result in
the breaking up of the weak aallua formation on release
of the traction.
I

It should be oontinued until there ia

clinical or x-ray evidence that union is sufficient to
prevent slipping. There can be no fixed rule for every
fracture because there ia a diff erenoe in the nature as
well as the amount of injury to the bone. (8)

3'1
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Ilf.MOBILIZATIOI

o• lRACTURES

Traction suspension ia also a means of immobilization.AAnd
so moat of the methods desoribed under reduotion are also mean%
of immobilizAtlDil.

It has certain advantages overthe

~laster

enoaaement methods. Phyaio-therapy in the form of massage and
heat oan be applied early and continued over the per1o4 of the
immobilization.

Gompound injury,aal a'Q.J'faoevwoands can be

readily taken oare of and watched in the open splint.

Thia

method has the disadvantage that it require• that the patient
be kept in bed, uauall7 in a hospital where the fpparatus oan
be closely watched. Thia proves to be too expansive to be

-

practical in many oases whioh can be treated satisfactorily

bs ambulatory methois.
Wood has been used for splinting in fractures for as long
as we have any record of fracture treatment.CHI• 5) It still
has many valuable usesthough many men feel that the plaster
moulded splints are better and simpler to make.

Certainly

wooden splints may be oarried and fixed on in situations
where plaster is not available.

JI.any maleable ilfDn splints

and aluminum splints are on the market.

Theze can be readil7

moulded into varying shapes and as adapted to certain
are valueable splinting materials.

looatio~

Si1'!Ple bandaging if

properly done serves for a few types of fracture as in certain
fraotured clavicles.

(73)

Plaster of Paris has many varied uses in the

ot fractures.

immobilizatio~

Moulded plaater splints are commonly used esp-

eoially for fractures of the fore-arm.

They are made by

appl~
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ing wet plaster bandages over the limb forming a shell and

-

then allowing the mass to set.

They are made s.s posterior.

anterior and lateral splints.Tllbase are then bound to the limb
when they are dr7. The7 can be readily loosened or removed
when pressure signs appear.

Plaster encasements are applied

by circular bandages and with some bandages length-wise over
the limb.

These

w~re

popularized by Bohler and in his hands

were ver7 successful. (10) !hera ia oonaiderable danger of
swelling and edema if the encasement is applied too early.
Small abrasions if covered by tpe cast may become infected
and lead to gangrene without being noticed.

There are many modifications of the application of plaster
chief of which is the ambulatory use.

-

developed this use.

Bohler. (10) first

It consists essentially of a plaster

encasement of the entire leg whioh gains support against the
tuberosity of the 1sch1um and being padded at that' point.

An iron stirrup is incorporated into the distal end which extends about

an inch below the foot. The patient is up and

about ti from a few days· to a few weeks a.ft3r the application
depending on the severity of the fracture and the caution ot
the man directing the work. Pridie, (61) of the Ro7al British
Infirmary in London, lists these precautions in the use of
these ambulatory plaster splints:
(1). The 1n3ured leg should be elevated wijen ever poss1bt9.&
and not allowed to hang down and cause swelling.
(2).· The injured leg is to be used as muoh as possible.

-·

The )aftea& lkgul&o'W&lkba mile daily at the end of the
first week. ( I am sure that many workers with fracture•
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would be more conservative than this). If an arm is
in the plaster the figers should be kept moving.

(31. If
ed

the plaster becomes tight it should be report-

immediately.

Conwell. (l'7l is not so enthusiastic about early weight
bearing in ambulatory splints.

He recommends it only in certam.

fractures about the ankle with no displacement.

He

sa~s,

''Pain will usually curb the patient in too much exercise en-

couraged by over enthusiastic doctors.''.
Patients treated with the ambulatory splints require much
less oare on the "lart of the doctor.
the

hos~ital

They need not stay in

and &nly need to report at frequent intervals.

Often they oan continue with their work.

The movement in the

o.ast is believed to take the place of physio-therapy.

The peg-leg cast consists of the incorporation of a
wooden support in the cast which serves for walking. The

leg is fixed in an abduction position and the peg-leg

•a

fixed on the inner aspect of the plaster cast and extends
to the floor. It is used for immobilization of the hip
especially where abduction is desired. (85}
The Hoke traction plaster apparatus was first used by Hoke
in 1914 but was first described by Thornton, (81). The prinoipl..e.

as applied to the upper extremity is that traction is applied
on the distal fragment with counter-traction applied to the
side of the body.

-

It consists of a plaster of Paris arm spica,

CA plaster encasement around the waist and including the arm.)
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...
with a ratchet windlass attached to the arm part such that
adhesive or skeletal traction may be made on the distal fragment.
Kirshner's wires may be used in combination with plaster
encasements in many fractures where danger of displacement
is great.

The part is held by pulley weight traction while

the plaster is being fixed and hardened.
Bailey. (5) describes a modification of the method

desori~

ed above which is applicable to certain fractures as in the
lower third of the tibia.
each of the fragments.
nature of a stirrup so

A Kirshner wire is introduced into

Each wire is fixed in a device in the
arrang~d

that a turn-buckle is inserted

between the pr·oximal and distal stirrups on each side of the

leg. Traction is then made with the turn-buckles pushing the
two stirrups apart until the fragments are in good position.
Then the area is encased in a plaster cast fixing the wires
solidly. When

dr~

the tum-buckles are removed and the wires

thus fixed in the plaster remain to hold the parts in reduction.
PHYSIO-THERA.PY IB FRACTURE TREATl.mNT

!bda ad·junct

parts.

,f1~~th9

t1'i$.tmenttof fraetures.:aonaisls"· ofJ)wo

There is the treatment that can be given early and the

treatment that is instituted late.
Lucas Championiere. (62) was the first exponent of ear)J'
physio-therapy. Be developed the practice of light massage and

··-
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the application of beat even before reduction and in fact as
a part of the reduction.

Murray, (53) says that light massage

and heat are of value only as they serve to relax muscular and
vaaoular spasm and thus help to clear up congestion and to
improve oiraulation to the part.

They muat be given only to

the poit. of securing a pleasurable sensation and stopped when
any discomfort ia noted.

Heat is applied in many forms aucb.

a.a the ultra-violet light, quartz lights, heating pads or
simple b.ot soaked pads and baths.

The patient must be drafted

in to oarry out his own plJysio-tberany in many oases.
_ best done when open splints are used.

ib.i& is

He can be instructed to

apply light massage several times a day.

Wt1., plaster arm

casts the uncovered fingers must be exercised continually to

preserve the oiroulation.
In the late atage,tthe post reduction stage, ph.ysio-therapy
must serve to eliminate the pathology before it aan organize
into soar tissue with anklosia and before the muscles atrophy
from dis-use.

Heat and massage are }lere valuaable as before.

More important ia the

re-~atablisb.ment

of active motion.

Act~

ive motion by the patient is far more valueable than passive
motion.but often passive motion only is possible at first.

The muscles must be initiated passivel1 first. Pulle1 deVicas
which permit the patient to move his leg with n•a hands are
used.

Eleotrioal stimulation ia believed by some men to have

a place in initiating

-

the muscles which will not respond by

voluntary control. !he 'Smart' machine is a •igh frequency
~aradio

current so adjusted as to obtain muscle contraction

without pain. (16) (82) (19)

THE MEDICAL TREATMENT OF FRACTURES
Ordinarily little attention is given to this aspect of
fracture treatment and perhaps with good justification.
peraona who sustain fractures
attention is needed

Most

are in good health and little

to the medical treatment. But there ave

number of conditions wb.lch may be present in •ddition to the
fracture and which 1hould receive attention. Important among
these are the following:
(l~~.Fooal

infection which may serve as a source for

setting up oateomyelitis in weakened. tiaau& atb. the site
of the fracture must be considered.

-

(~).Diabetes

has an unfavorable influence on the progress

of all infections.

Poor circulation associated so often

w6th the diabetes of elderly patients greatly retards
the healing of fractures and predisposes to gangrene.
(3). Syphilus as it effects the bone may be

res~onsible

for poor healing and as it affects the nervous system it
may give trouble in maintaining muscular movement of
the fractured extremity.

(4). Endocrine disturbances with particular reference to
the parathyroid glands and calcium metabolism may be a
factor in poor oa'lilua formation.
(5). Artario-sclerosis by the lessened blood supply must

always be considered as a factor in poor healing.
(6). Anemia due to exoass hemmorhage er any of the spect~L

types must be considered and greatly alter the prognosis
as to time for healing.
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(7). !uberoulosia particularly of the bone must be

considered and when present alters the prognosis of
any fracture in that area,

(31)

!be diet during fracture treatment needs no patticular
attention other than to supply sufficient protein, starches,
fat, vitamines, an alkaline ash diet and fluids -- which a
Cuthbertson, f 21) in a

good normal diet will contain.

series of animal experiments with fractures produced in these
animals

used various diets.

With diets defecient ln all

sorts of ways he was unable to show any decrease in the healing time. He found that the engestion of diets very rich in
protein and of a high oaloriovalue

tended to reduc• the

marked loss of bod7 protein that is normally seen in
subjects.

fracture

Swart, (78) also experimenting with animals in an

attempt to show the effects of irradiated ergosterol on the
healing of fractures found no decreased time of healing that
could be attributed to the lack

of irradiated ergosterol in

the diet, even in animal• made ricketic by this dietary lack •

.-
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